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Identifying healthcare providers’ perceptions of clinical documentation methods can inform the design of computer-based documen-
tation tools. The authors investigated the cognitive factors underlying such perceptions by performing a qualitative analysis that included
open-ended in-depth interviews of a convenience sample of healthcare providers who use a variety of documentation methods. A total of
16 providers participated in the study; subjects included physicians and nurse practitioners from medical and surgical specialties who
used paper- and computer-based documentation tools. Based on interview data, authors identiﬁed ﬁve factors that inﬂuenced satisfaction
with clinical documentation tools: document system time eﬃciency, availability, expressivity, structure, and quality. These factors, if val-
idated by subsequent investigations, can be used to develop a formal conceptual model of providers’ perceptions of their satisfaction with
various documentation systems.
 2006 Elsevier Inc. All rights reserved.
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Patient safety researchers and major stakeholders in
medicine have promoted the adoption of electronic health
record (EHR) and computer-based documentation (CBD)
systems throughout healthcare [1–4]. Beneﬁts of EHR sys-
tems include improved availability and legibility of clinical
information [5], improved integration of mechanisms to
prevent or identify medical errors, and ultimately, reduced
cost for delivering care [6]. Despite the numerous beneﬁts
of EHR systems, studies suggest that no more than 20%
of the U.S. medical practices have adopted these systems
[7,8]. Developing strategies for successful migration to1532-0464/$ - see front matter  2006 Elsevier Inc. All rights reserved.
doi:10.1016/j.jbi.2006.06.006
* Corresponding author. Address: Eskind Biomedical Library, Room
440, 2209 Garland Avenue, Vanderbilt University School of Medicine,
Nashville, TN 37232-8340. Fax: +1 615 936 1427.
E-mail address: trent.rosenbloom@vanderbilt.edu (S.T. Rosenbloom).computer-based systems may depend in part on under-
standing how users perceive the systems that they use to
carry out their everyday tasks (whether the systems be com-
puterized or not) as meeting their needs [9,10]. The authors
deﬁne ‘‘cognitive factors’’ as the themes common to diverse
users’ perceptions of such tools. Cognitive factors consist
of the underlying attributes that deﬁne or represent peo-
ple’s perceptions and opinions. Identifying such cognitive
factors can help inform EHR system developers and sup-
porters. Investigators previously have identiﬁed cognitive
factors underlying perceptions of computerized provider
order entry, clinical decision support, and electronic health
record systems using surveys, individual interviews, and
focus groups [9,11–16].
Because documenting patient care is a major component
of provider workload, identifying perceptions of existing
documentation methods may inform the transition to
CBD systems [17–19]. While investigators have previously
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other EHR system-components, there are only limited data
about provider attitudes towards CBD system features [18].
In one study, Johnson and colleagues surveyed a group of
CBD system ‘‘early-adopters’’ to identify the features they
believed inﬂuenced their experiences using such systems.
Johnson’s study was restricted by a narrowly deﬁned sam-
ple of users (i.e., members of an American Medical Infor-
matics Association, AMIA, working group) and by
including only perceptions of CBD systems rather than a
diversity of documentation methods. This study identiﬁed
ﬂexibility and eﬃciency of data entry as the major cognitive
factors inﬂuencing perceptions of CBD systems.
Users’ perceptions of and satisfaction with documenta-
tion systems may be based on additional or diﬀerent cogni-
tive factors. The current investigation seeks to identify
cognitive factors underlying users’ preferences for docu-
mentation methods, regardless of whether they document-
ed clinical care using paper-based or CBD systems.
2. Methods
2.1. Setting
This study was performed at Vanderbilt University
Medical Center (VUMC) and aﬃliated clinics, an academic
primary and tertiary care facility in Nashville, TN. In addi-
tion, some study subjects also provided and documented
patient care at the Tennessee Valley Health Veteran’s
Aﬀairs (VA) hospital and clinics, which adjoins VUMC.
Healthcare providers at these sites generally have easy
access to multiple methods for documenting patient
encounters, including handwriting on paper, dictating with
subsequent transcription, and using CBD tools. At
VUMC, there are many CBD tools available to healthcare
providers for use in documenting clinical care. Examples of
such tools include simple computer forms that allow unre-
stricted typing, voice recognition systems, template-based
forms that include prompts for documentation and struc-
tured entry forms that capture notes using categorical
ﬁelds. While some clinical sites encourage particular docu-
mentation methods, healthcare providers at VUMC are
generally free to choose among these methods when docu-
menting patient care. Providers may use diﬀerent documen-
tation methods for diﬀerent tasks (e.g., a single user may
dictate operative notes but type inpatient progress notes
using a semi structured CBD tool). All notes and scanned
documents generated at VUMC and its aﬃliated clinics
are placed into the institutional EHR system. The EHR
system is accessible through a web browser-based user
interface both throughout in the medical center and oﬀ-site
over the internet.
Due to institutional policies and practices, healthcare
providers at the VA hospital and clinics generally have few-
er documentation options. For example, the customary
practice is to use either dictation or direct typing into a
CBD tool for documenting operative notes and dischargesummaries, and only to type into a CBD tool when writing
inpatient progress notes and outpatient clinic visit notes.
Notes generated at the VA hospital and clinics are all
stored in the Computerized Patient Record System
(CPRS). The CPRS is available only in the hospital and
the clinics, although a small number of users also can
access it over the internet using specialized virtual private
network software.
2.2. Subjects
Study subjects consisted of a non-randomized conve-
nience sample of physicians and nurse practitioners aﬃliat-
ed with VUMC and the adjoining VA hospital and clinics.
Because many clinics encouraged providers to adopt a spe-
ciﬁc documentation approach, subjects could have varying
degrees of satisfaction about their clinic’s choice of
approaches. As part of standard processes, EHR system
support team members interact with providers about the
available EHR system tools. Authors (S.T.R., K.B.J.,
and J.U.B.) identiﬁed potential subjects from among pro-
viders who had previously provided feedback about avail-
able documentation methods to the VUMC EHR system
support teams. Providers representing a broad spectrum
of clinical specialties and experiences were invited to partic-
ipate if they had used more than one method for docu-
menting clinical encounters. The study was reviewed and
approved by the VUMC Institutional Review Board.
2.3. Qualitative analysis and cognitive factor identiﬁcation
The current study used qualitative analysis to identify
the major themes characterizing subjects’ perceptions of
clinical documentation methods [20–23]. Qualitative analy-
sis is an evaluation method designed to elicit from subjects
a set of perspectives, opinions, and perceptions, from which
investigators can identify common themes [22,23]. This
method typically includes face-to-face interviews, which
can be unstructured or structured to follow a question-
naire, followed by an analysis of the interview notes.
Unstructured interviews, called ‘‘in depth interviews’’
[21,23] or ‘‘guided conversations’’, [22] include both
open-ended questions and follow up questions asked in
response to interviewee statements. Interview details may
be recorded in notes or on audio tape for subsequent tran-
scription. For notes that are not audio recorded, the inter-
viewer may clarify or expand the notes immediately
following the interview to include details not initially writ-
ten down, a process called ‘‘note expansion.’’ Notes gener-
ally include quotations from subjects [21] and clarifying or
framing comments from the interviewer. Investigators then
review the interview notes to condense, interpret, and cat-
egorize their contents to reveal underlying common themes
[21,23]. Investigator bias is mitigated by involving more
than one investigator to identify the themes and by main-
taining the link between the themes and the original source
quotes.
Table 2
Numbers of 16 study subjects who currently used each documentation
methoda
Documentation methodology N % of 16
Handwritten notes on paper 2 13
Check-box forms on paper 3 19
Drawing pictures on paper 1 6
Dictation with transcription 4 25
Voice recognition 1 6
On a computer, no structure 0 0
On a computer, some structure 8 50
On a computer, full structure 4 25
a Subjects may have used more than one method. Ten subjects used at
least two methods at the time of the study. All had previous experience
with more than one method.
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authors. Interviewers explained to subjects the primary
goal of the study, to identify central themes in their percep-
tions of methods for clinical documentation, regardless of
the method they use. Each interview began with the fram-
ing statement, ‘‘I would like to listen to you talk about how
you write notes, and your likes and dislikes with regard to
diﬀerent clinical documentation systems. I am interested in
all documentation related processes that take place from
the time you start a document or see a patient until the time
that the ﬁnal note is placed into the chart.’’ Interviewers
took detailed notes about general comments and speciﬁc
quotes from the subject, speciﬁcally recording statements
of perception. Interviewers also asked a set of yes/no and
focused questions to identify the types of documentation
methods subjects used, subjects’ age, subspeciality, and
percent time in clinical practice versus teaching students.
Users were also asked to rate their own computer and typ-
ing comfort and skill using a 5-point scale (1 for no skill, 3
for average skill, and 5 for a high level of skill).
Two of the authors (A.N.C. and J.U.B.) each indepen-
dently reviewed the interview notes to identify common
themes among subject statements. The notes and prelimin-
ary concepts were iteratively categorized into themes and
veriﬁed by a third author (S.T.R.) until all three reached
a consensus. Themes were considered common if they
occurred in ﬁve or more interviews. These themes represent
the cognitive factors underlying the subjects’ perceptions of
documentation methods.
3. Results
Authors conducted a total of 16 interviews between June
and October, 2004. Subjects included 13 physicians, 1 res-
ident physician, and 2 nurse practitioners. Overall, subjects
had a mean age of 47.5 years (range, 31–70), and had beenTable 1
Characteristics of study subjects
Practice subspeciality Gender Age Time with
patients (%)
Time with
students (%)
1 Surgery M 49 75 20
2 Urology M 46 100 70
3 Neonatology M 54 70 50
4 Cardiology M 58 20 20
5 Family practice F 39 100 0
6 Family practice F 31 100 0
7 Pulmonary M 70 15 11
8 Pediatrics M 42 20 20
9 Cardiology M 53 90 10
10 Thoracic surgeon M NR 50 60
11 Neurology M 56 85 5
12 Emergency M 53 25 50
13 Ophthalmology M 33 85 30
14 OB/Gyn M 47 85 15
15 General surg M 31 95 90
16 Psychiatry M 50 20 5
Mean 47.5 64.7 28.5
NR—no response provided by subject.in practice a mean of 16.8 years (range, 0–41). In general,
subjects rated themselves as having average to above aver-
age computer skill (mean, 3.5) and typing skill (mean, 3.6),
as well as comfort using computers (mean, 3.8) and com-
fort typing (mean, 3.8). The study subjects’ characteristics
are summarized in Table 1. Subjects directly related their
choice of documentation methods to their ability and
desire to type; one stated that he preferred to handwrite
because ‘‘I can write faster than I can type’’. Another stated
that he ‘‘uses a voice-activated system because it enables
him to avoid typing’’. The methods study subjects used
to document clinical encounters at the time of the study
are summarized in Table 2.
The qualitative analysis led the authors to categorize the
subjects’ perceptions into ﬁve cognitive factors, which are
summarized in Table 3.
3.1. Cognitive factor—time eﬃciency
The authors deﬁne time eﬃciency as the perceived time
and eﬀort required to document clinical encounters. Sub-Years since
training
Computer
comfort (1–5)
Typing
comfort (1–5)
Computer
skill (1–5)
Typing
skill (1–5)
15 4 3 4 3
13 5 3 5 3
25 3 3 3 3
27 5 5 ? ‘‘Good’’
6 3 3.5 3 3
4 4 5 4 5
41 2 2.5 2 2.5
13 5 5 4 4
18 3.5 3.5 3.5 3.5
16 5 5 5 5
35 4 3 3 4
NR 1 1 1 1
2.5 3 5 2.5 5
10 5 5 3 3
0 4 4 4.5 4.5
26 5 5 5 5
16.8 3.8 3.8 3.5 3.6
Table 3
Number of subjects mentioning each factor, out of 16 subjects
Cognitive factors N % of 16
Eﬃciency 10 63
Accessibility 14 88
Expressivity/structure 15 94
Document quality 12 75
Patient care quality 5 31
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clinical documentation to be important, regardless of pre-
ferred documentation method; subjects wanted to spend
minimal time and eﬀort on documentation. When discuss-
ing keyboard-based typed documentation, subjects stated,
‘‘I can write notes more quickly’’, ‘‘I am a slow typist’’,
or ‘‘It is horrible for me, it used to take 2–5 min to hand
chart the patient and now it takes a minimum of 5–
10 min’’. Others commented that the method used ‘‘saves
me a lot of time’’, ‘‘took too long to use’’ or was ‘‘very time
consuming’’. One subject stated that a documentation
method allowed him to spend ‘‘less time documenting
and more time evaluating’’, and ‘‘with this system the note
that is generated is more thorough’’. Another said about a
documentation tool, ‘‘I save about 1–1.5 h a day’’. In one
case, the user commented that the documentation method
allowed the clinic and the administration to function more
eﬃciently, but increased the time burden on the provider,
‘‘Electronic charting has improved eﬃciency for the clin-
ic. . .. [It] saves a lot of time for [patient services coordina-
tors] and medical records but not me.’’ One subject
speculated that eﬃciency relates to a method’s customiz-
ability, ‘‘potentially computerized systems can be time-sav-
ing but we will have to have a very customized system to do
this’’.
Subjects commented on the time and eﬀort required to
ﬁnalize documents as an aspect of their workﬂow eﬃcien-
cy. Speciﬁcally, they commented positively about the abil-
ity quickly to write a clinical note and have the ﬁnal version
immediately in the chart. For example, one physician sub-
ject ‘‘did not like the delay and the revision process’’ asso-
ciated with dictation and transcription, while another
commented that a particular CBD system allowed ‘‘docu-
mentation to go immediately into the computerized medi-
cal record’’. One subject commented, ‘‘Dictation saves
time but you pay on the back end’’. Several subjects com-
mented that they did not like having ‘‘to wait for the note’’.
3.2. Cognitive factor—accessibility
The authors identiﬁed accessibility of the documenta-
tion method as a second cognitive factor. Accessibility
included three component themes: ability to use the
method immediately during or after patient interactions;
ability to access other documents that can inform the gen-
eration of a new note; and, the integration of the method
with other sources of information relevant to documenta-tion. Accessibility partly inter-related with eﬃciency in that
eﬃcient documentation requires that the methods be acces-
sible to the note’s author.
Subjects used documentation tools at diﬀerent times rel-
ative to patient encounters: some documented care during
the patient visit, others left the room to document and then
returned to the patient, while others completed all docu-
mentation at the end of the day. One of the major factors
aﬀecting the timing of documentation was the integration
of documentation into their workﬂow. One subject com-
mented that ‘‘any system that removes me from the bedside
is not eﬃcient.’’ Another stated ‘‘I don’t feel comfortable
using a computer while I am seeing a patient’’. Most sub-
jects felt that it was important to have an accessible docu-
mentation tool both during and after the visit. One subject
noted that he could ‘‘carry the . . . device in his pocket’’.
Subjects wanted a system that could be used while seeing
the patient; they liked being able to document during the
encounter and having a completed note at the end of the
visit.
Subjects indicated that access to existing documents
already in the medical record was important. For example,
one study subject specializing in surgery stated that he liked
the system ‘‘because the records are always there and they
can be seen all over the hospital’’. Another stated that the
system aﬀected patient care ‘‘tremendously’’ because the
system ‘‘enables information to be shared and exchanged
faster’’. Subjects criticized some methods as having inade-
quate accessibility, including having to endure the ‘‘waiting
time for the notes’’ and ‘‘the inability to share information
with other clinics’’.
The cognitive factor, accessibility, also included the abil-
ity to access other data that indirectly support clinical doc-
umentation. For example, one subject commented, ‘‘I like
having access to labs, but I don’t like how diﬃcult it is to
select a lab and paste it into a note.’’ A subject commented
on the risk of one system automatically importing data
from another, ‘‘A very unfavorite aspect is the automatic
importation of the med[ication] list [which is often inaccu-
rate]’’. The availability of data supporting documentation
related both to accessibility and to eﬃciency; one subject
commented, ‘‘The availability of information. . .is vital to
eﬃciency’’.
3.3. Cognitive factor—expressivity
Expressivity is deﬁned as the narrative character of the
text in clinical documents. Study subjects commented on
their desire for an expressive system that allowed them to
use the words, grammar, and style that they believed neces-
sary to articulate narrative nuance. One subject stated that
a speciﬁc method ‘‘allows me to be more freely expressive’’,
while another liked one system because he ‘‘can draw pic-
tures’’. This was especially important for unique or unan-
ticipated situations, as explained by one subject, who
stated that the system ‘‘allows me to express myself when
I have a complicated clinical situation’’. Another subject
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and require taking more details. An average template does
not work.’’
Subjects often identiﬁed excessive structure as a nega-
tive. For example, ‘‘the computer looks for a very linear
format in the interview process and this is not normal’’
and ‘‘I have a problem with the system forcing me to say
things that I can’t say truthfully’’. One concern subjects
shared was that the information contained in structured
or pre-formatted notes may not accurately represent the
clinical encounter, ‘‘this system is worthless because it
doesn’t involve any thought being documented’’. However,
some believed that structure improved documentation in
terms of its thoroughness. One subject who used a relative-
ly structured system commented that ‘‘documentation is
more thorough’’. Another stated, ‘‘we tend to under-docu-
ment, and it allows [the] document to be more complete’’.
3.4. Cognitive factor—document technical quality
The authors identiﬁed subjects’ perceptions of the tech-
nical quality of documents as a fourth cognitive factor.
Quality was characterized by a document’s legibility, accu-
racy, thoroughness, and compliance with administrative
documentation standards. In terms of legibility, subjects
in our sample stated that dictation and computerized sys-
tems ‘‘decreased handwriting errors’’ and were ‘‘not limited
or compromised by your poor spelling’’. Other methods
were criticized as ‘‘prone to errors’’, ‘‘not always able to
pick up medical terms’’ and were limited by being created
‘‘at the mercy of others’ medical knowledge’’. Subjects not-
ed that CBD systems enhanced compliance with documen-
tation. For example, one subject who used a CBD system
that was designed to lead users through speciﬁc templates
containing empty ﬁelds for additional information com-
mented that such systems, ‘‘allow my documentation to
be more complete and decrease my chances of under docu-
menting’’. Other subjects commented on the loss of value
associated with one system; ‘‘information becomes less
meaningful and compartmentalized when I use templates.’’
Another subject disliked the overly comprehensive notes
generated by ‘‘systems that contain too much
information’’.
3.5. Cognitive factor—patient care quality
A ﬁfth cognitive factor consisted of the apparent rela-
tionship between documentation methods and the quality
of patient care that healthcare providers could deliver.
Subjects stated, ‘‘Both electronic systems improve patient
care’’ and ‘‘computerized systems are better for patient
care’’. Another, referring to notes generated using a
CBD system, explained that the main impact on patient
care resulted from the immediacy of the ﬁnal note being
placed in the patient’s chart; the subject commented that
‘‘patient care may suﬀer from dictation because of the
waiting time for notes’’. Another subject commented thathis documentation methods ‘‘do not enhance patient care
in any way’’.
4. Discussion
Understanding the key cognitive factors that inﬂuence
perceptions of documentation systems can help system
developers and users prioritize the tools they make avail-
able to users. It is likely that healthcare providers will con-
tinue to use a spectrum of documentation methods, even
after EHR systems are ubiquitous. Among current docu-
mentation methods, each has positive and negative quali-
ties. Handwritten notes that are scanned into a computer
provide a combination of remote access and accessibility,
without compromising expressivity but without promoting
reuse of their content for other purposes. Dictated and
transcribed notes are generally very easy to generate, legi-
ble, reasonably expressive, and, with appropriate post-pro-
cessing, may also provide data to support research and
clinical decision support. However, transcribed notes are
expensive to produce and may require a delay before the
note is available. Structured encoded computerized notes
can assist data collection for research and real-time com-
puterized decision support, but may be ineﬃcient to use
during patient encounters, and may not allow adequate
narrative expressivity for use in general practices. Deter-
mining which tool is most appropriate for a given health-
care provider or documentation situation requires
weighing the relative beneﬁts of each with the factors that
are most relevant to a particular need. In some cases, a
hybrid approach may be the best solution; such an
approach could use relatively structured methods for struc-
tured note subsections (e.g., review of systems) and rela-
tively unstructured methods for more narrative note
subsections (e.g., history of present illness).
The current study helps to delineate the cognitive factors
that healthcare providers use to assess clinical documenta-
tion methods. Providers commonly document clinical care
in chaotic settings while simultaneously balancing multiple
information sources and competing tasks (such as evaluat-
ing the patient, ordering tests and medications, orchestrat-
ing subsequent care, etc). The authors have previously
demonstrated that bringing together computerized tools
that allow providers simultaneously to document and order
as part of a single workﬂow enhanced adoption of a docu-
mentation system [19]. The current study supports these
ﬁndings; subjects discussed aspects of time eﬃciency, acces-
sibility, expressivity, and quality (both of documentation
and of patient care) as important factors contributing to
their perceptions of documentation methods. These cogni-
tive factors address the importance that the documentation
methods ﬁt into and support a busy workﬂow (i.e., time
eﬃciency and availability) and that they enable the user
to detail the correct and necessary narrative content (i.e.,
expressivity and quality). Such factors are inter-related:
accessibility of a particular method and the relevant data
improved the method’s time eﬃciency; template structure
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quality. These observations expand on those identiﬁed by
Johnson’s study of CBD systems, which found eﬃciency,
ease of use and ﬂexibility as key factors [18]. Johnson’s
study of working group members from AMIA was, as not-
ed by the author, biased towards early adoption of CBD
systems. It is possible that the inclusion in the current study
of subjects who use less structured or accessible methods of
documentation, such as handwritten notes and dictation,
increased the perceived importance of accessibility and
structure to documentation systems when compared to
Johnson’s study.
Some documentation methods provide structure to
ensure that the healthcare providers conform to a standard
format or level of detail when writing notes. Subjects sug-
gested that there may be a tension between narrative
expressivity and structure. An expressive documentation
method may allow a healthcare provider to document
using nuanced words or pictures that capture the ﬂavor
of the clinical encounter. Structured documentation gener-
ally emphasizes content completeness and compliance with
formatting requirements that allow the content to be
reused for other purposes, such as billing, research, quality
assessment, and computerized decision support. The
authors speculate that relatively expressive methods how-
ever may not include prompts for completeness, and may
reduce notes’ usefulness for data extraction. Structure
may help healthcare providers be thorough and can gener-
ate categorical data that can be reused for other needs (e.g.,
research, automatic coding or billing of clinical encoun-
ters), but may also limit documentation expressivity. The
appropriate balance between expressivity and structure
may vary based on individuals’ preferences and speciﬁc
documentation situations.
Formal usability evaluation can help determine if par-
ticular systems or methods, such as those supporting
clinical documentation, function as the user expects.
The cognitive factors extracted from the interviews in
the current study provide a framework for evaluating
documentation methods in terms of clinicians’ expecta-
tions, but do not mirror traditional usability metrics.
Neilson has deﬁned usability as ‘‘how well users can
use functionality’’ [24]. According to Neilson’s frame-
work, usability combines these characteristics: (1) easy
to learn, (2) eﬃcient to use, (3) easy to remember, (4)
few errors, and (5) subjectively pleasing (i.e., the user
enjoys the experience). The authors identiﬁed two of
these characteristics from the interviews in the current
study; subjects clearly expressed the need for documenta-
tion methods to be eﬃcient to use, and suggested that
they should enhance quality by reducing errors. By con-
trast, subjects did not articulate that the methodology
they use be easy to learn and remember, or be subjective-
ly pleasing. Rather, they emphasized that the method
they use should be available at the time and place when
they need it, and that it balance expressivity with struc-
ture in a way that ensures high quality and nuanced doc-umentation of clinical care. This ﬁnding is consistent
with Johnson’s study, which also identiﬁed ﬂexibility as
a key factor [18].
Despite the small sample in the current study, the diﬀer-
ences between Neilson’s usability framework and the fac-
tors identiﬁed in the current study imply that evaluating
clinical documentation methods requires a novel conceptu-
al model for evaluating the usability of documentation
methods. Such a model could combine existing elements
from Neilson’s usability framework with attributes that
characterize user workﬂow and accuracy of note content.
Speciﬁcally, a conceptual model for evaluating a documen-
tation method’s usability may determine whether it is: (1)
time eﬃcient to access, (2) time eﬃcient to use, (3) integrat-
ed in a complex workﬂow, (4) supportive of quality and
accurate content, and (5) balanced between expressivity
and structure. Evaluating the time eﬃciency of a documen-
tation method could quantify whether the method impacts
the time and eﬀort to place patient information into the
chart, and can measure changes in terms of minutes spent
or number of steps required to achieve a task. Evaluating
the impact a documentation method has on workﬂow
could assess whether it works in a given clinical setting that
may include frequent interruptions and may require that
many separate tasks be completed simultaneously. Evalu-
ating the accuracy of a documentation method could mea-
sure the degree to which demographic characteristics and
real clinical ﬁndings and impressions are correctly and
completely represented in the ﬁnal document. Evaluating
expressivity and structure could characterize whether ﬁnal
documents meet the narrative requirements of clinicians
recording patient care and the requirements of people for
whom notes serve as a rich source of reusable clinical infor-
mation. Further research is needed to validate or refute
such a conceptual model.
Formal documentation method usability evaluations
may include the above attributes. For example, an investi-
gator may choose to evaluate dictation/transcription at
their institution. In this case, a time eﬃciency evaluation
would test whether clinicians could quickly capture their
ﬁndings and impressions into a recording device, whether
they could easily ﬁnd, review, correct, and sign the ﬁnal
document, and whether the entire process changed the
amount of time required to document. Assessing dictation
in terms of workﬂow should determine whether the clini-
cians had ready access to recording devices and an uninter-
rupted block of time, and whether the system had an ability
to handle interruptions and partial dictations. Assessing
dictation in terms of accuracy would test whether the
healthcare provider was able to communicate to the tran-
scriptionist the correct identiﬁers for the patient, the docu-
ment type, the date, and the author name (e.g., by using a
telephone keypad or by speaking the information into a
tape recorder). In addition, evaluating quality could
involve testing for the presence of transcription errors,
whether or not errors can be corrected, and whether the
delay inherent in the transcription process was associated
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the chart. Assessing dictation in terms of its ability to bal-
ance expressivity and structure would require establishing
whether the ﬁnal documents expressed the author’s subjec-
tive impressions while quantifying the degree to which they
contained all the components required of a complete docu-
ment (e.g., was there a complete physical exam recorded).
Evaluating dictation may also require investigators to
study outcomes such as cost, the time required for corol-
lary tasks such as the addition of carbon copy recipients,
the ease of sending by mail, fax or another technology cop-
ies to others, et cetera, inasmuch as they impact these
factors.
4.1. Limitations
The current study has limitations meriting discussion.
First, the study included 16 subjects, drawn from a conve-
nience sample. The small size and non-random nature of
the subject pool increases the likelihood that, as a whole,
the subjects do not represent the population from which
they were drawn, did not interact with all available docu-
mentation methodologies and that did not communicative
all prevalent perceptions. Furthermore, the process of iden-
tifying subjects included a step in which they self-selected
themselves by providing feedback to EHR system support
personnel about documentation. Healthcare providers who
voice their opinions may not represent other healthcare
providers who had not voiced their opinions. These limita-
tions may mitigate the observed ﬁndings by reducing their
generalizability both to other healthcare providers at
VUMC and the VA hospital and clinics, and to other sites
of healthcare delivery. In addition, because of the small
sample size and the diversity of subjects’ specialty area,
practice settings, and experience levels, it is impossible to
identify patterns that would track with any given charac-
teristic. In future investigations, it may be possible to
involve a larger subject sample, allowing larger samples
in the various strata. This would enable a more nuanced
evaluation of whether given cognitive factors correspond
with certain demographic characteristics.
Second, this study did not utilize several standard qual-
itative methods (e.g., interview recording, transcript classi-
ﬁcation, or direct observations of real-world system use
with subjects ‘‘thinking out loud’’). Such methods may
have provided additional data that may corroborate users’
perceptions with their experiences. Evaluating the degree to
which expressed perceptions are grounded in observed
experience can expose their internal and external validity.
Third, the current study was performed at an academic
medical center and at a Veteran’s Administration hospital.
It is possible that the factors making up perceptions of doc-
umentation methodologies in other settings diﬀer from
those identiﬁed above. Together, these limitations may
reduce the degree to which the study’s ﬁndings are applica-
ble to other settings, and may reduce the validity of the
ﬁndings. However, study subjects represented diverse back-grounds and most used multiple methods for documenting
clinical encounters; the authors believe that subjects had
the experience to allow them to discriminate between diﬀer-
ent methods and could articulate the important factors.5. Conclusion
Healthcare providers experienced at using multiple
methods for documenting clinical encounters with patients
expressed the importance of time eﬃciency, availability,
expressivity, and quality when using a documentation
method. These cognitive factors supplement a traditional
usability framework to deﬁne a novel conceptual model
for usability. Documentation methods should be evaluated
in terms of whether they are eﬃcient to access and use, can
be integrated in a complex workﬂow, support accurate con-
tent, and balance narrative expressivity with structure.
Developers and evaluators of electronic health record sys-
tems should consider these factors when assessing docu-
mentation methods. The current study ﬁndings may diﬀer
from those obtained from a larger, randomly sampled
group of subjects.Acknowledgments
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